myeloid and megakaryocytic. 80% cells were blasts, morphologically similar to peripheral smear blasts with high nuclear to cytoplasmic ratio, scanty to moderate cytoplasm and inconspicuous nucleoli. Intracytoplasmic coarse granules were observed in 40% of blasts [ Figure 2 ]. These granules were small to medium sized light pink to dark purple. Several granular blasts tended to form small clusters, a feature more commonly seen in ALL [ Figure 2 ]. No Auer rods were identified.
Cytochemical analysis was in favor of ALL as blasts were PAS positive with fine and coarse granular positivity and completely negative for MPO [ Figure 3 ]. On the basis of morphology and cytochemical studies, a definitive diagnosis of Granular ALL was made. The patient was advised immunophenotyping and cytogenetics for which he was referred to higher center; however, patient was lost to follow up. 
DISCUSSION
WHO Classification is now regarded as gold standard for leukemia diagnosis which combines morphology, cytochemistry, immunophenotyping, clinical presentation and genetic abnormalities. But in majority of centers in developing countries including our country, all these facilities are not available. In such cases, morphology and cytochemical evaluation of peripheral blood and/or bone marrow aspirate smears can give initial clue to diagnosis. Further, these patients can be referred early to the higher centers for immunophenotyping and cytogenetics after which specific therapy can be started at the earliest, as if not treated, such cases are rapidly fatal.
G-ALL may create diagnostic confusion with AML due to the presence of cytoplasmic granules found in the lymphoblasts. [1] [2] [3] [4] [5] This rare variant of ALL is commonly seen in children. In a large study by Paediatric Oncology Group (POG), [6] Granular ALL was identified in 56 out of the 1252 cases, more commonly in FAB L2 subtype of acute leukemia (4.5%). Others have found similar occurrence in paediatric population ranging from 2-7% of childhood ALL cases. [7] , [1] , [3] , [4] Rare occurrences have been reported in adults. [3] , [2] , [8] , [4] , [9] Granular ALL has been defined largely as having more than 1% of lymphoblasts having at least three or more clearly defined azurophilic granules. [1] However, most of studies have reported cases with more than 5% of lymphoblasts with small numbers of distinctive azurophilic granules. The pathogenesis of granules of granular ALL has been hypothesized as being the result of dysplastic organella formation, fusion, or degeneration. [7] , [2] These granular lymphoblasts are positive for PAS, may occasionally also be positive for Sudan Black B, causing further confusion with myeloid blasts, [7] , [2] however they are completely negative for myeloperoxidase which is a more specific marker for myeloid differentiation. However in few cases, Immuno-phenotyping by flow cytometry and/or immunohistochemistry would be crucial for lineage determination if morphologic and cytochemical features are equivocal. [7] , [2] , [3] , [10] , [11] , [12] FINAL DIAGNOSIS Granular ALL With high degree of clinical suspicion, especially in childhood population, even the presence of granules in lymphoblast like cells with absence of Auer rods should prompt evaluation by cytochemistry. Negativity for MPO and positivity for PAS will clinch the diagnosis of Granular ALL which can further be confirmed by Immunophenotyping. Diagnosing this rare variant-Granular ALL is important as it has worse prognosis than other forms of ALL and requires early intensive intervention.
